SUMMARY Echocardiographic analysis of the movement of the posterior mitral valve leaflet in 60 patients with lone mitral stenosis, 35 patients with aortic stenosis, and 18 patients with aortic and mitral stenosis showed a spectrum of initial posterior mitral valve leaflet movement in early diastole. The classical anterior movement was seen in 36 out of 60 patients with mitral stenosis (60%), and 8 out of 16
patients with aortic and mitral stenosis (50%). Normal posterior movement was present in all patients with lone aortic stenosis but was also seen in 10 patients (17%) with mitral stenosis and 6 patients (33%) with aortic and mitral stenosis. The remaining patients with mitral stenosis or aortic stenosis and mitral stenosis showed a biphasic type of initial movement.
Patients with anterior movement had a mean calculated mitral valve area from cardiac catheterisation significantly smaller than the rest (P < 0.001), but neither biphasic nor posterior movement excluded severe mitral stenosis.
The distinction between patients with mitral stenosis and initial movement of the posterior mitral valve leaflet and patients with left ventricular discompliance is possible when there is sinus rhythm. Late diastolic anterior movement of the posterior mitral valve leaflet during atrial contraction is diagnostic of true mitral stenosis.
Visualisation of the posterior mitral valve leaflet is crucial to the echocardiographic diagnosis of mitral stenosis, as a decreased E-F slope and a small excursion of the anterior leaflet are seen in other conditions associated with slow left ventricular filling (Shah et al., 1969; Goodman et al., 1974; Quinones et al., 1974) . In valvar aortic stenosis left ventricular filling is often slow (Stewart et al., 1968) , and the E-F slope is decreased in the absence of any mitral valve disease. Unless the valve cusps are very thickened, echocardiographic diagnosis of coexisting mitral stenosis depends on abnormal movements of the posterior mitral valve leaflet.
In early diastole the posterior mitral valve leaflet may move posteriorly or anteriorly, or its movement may be biphasic (Fig. 1) . Posterior movement is seen with normal valves, and also in the pseudomitral stenosis of decreased left ventricular compliance, but has also been shown in true mitral stenosis (Flaherty et al., 1975; Ticzon et al., 1975) .
Anterior movement is characteristic of mitral steimsis (Duchak et al., 1972; Levisman et al., 1975 
Subjects and methods
The study included 113 patients undergoing diagnostic cardiac catheterisation for mitral stenosis (60), aortic stenosis (35), or a combination of both lesions (18) in whom a satisfactory echocardiographic recording of the posterior mitral valve leaflet was obtained. No patient with more than mild valve regurgitation was included in the study.
Cardiac catheterisation included transseptal puncture using the long sheath technique (Brooksby et al., 1974 ) to obtain direct left atrial pressure. Simultaneous left ventricular pressure was obtained from a catheter passed retrogradely across the aortic valve. In the presence of aortic stenosis these pressures were measured by a twin-lumen catheter placed across the mitral valve. Cardiac output was measured by indocyanine green dye dilution.
Mitral valve area was calculated from the Gorlin formula (Gorlin and Gorlin, 1951) . Left ventricular and aortic root cineangiograms excluded significant mitral or aortic regurgitation. Echocardiograms were performed on the day before cardiac catheterisation using an Ekoline 20 ultrasonoscope with a 2-25 MHz 10 cm focused transducer. Recordings were made on photographic paper at speeds of 50, 75, or 100 mm/s. A recording was made as the ultrasound beam was swept from the mitral valve ring to the chordae to detect the presence of biphasic or posterior movement of the posterior mitral valve leaflet. Examples of the various types of posterior mitral valve leaflet movement in early and in late diastole are shown in Fig. 1 
Results
Only 36 of 60 patients (60%) with lone mitral stenosis had the characteristic anterior movement of the posterior mitral valve leaflet in early diastole. Fourteen (23%) had biphasic and 10 (17%) had normal movement (Fig. 3) . Patients with either posterior or biphasic movement tended to have less severe mitral stenosis (mitral valve area 2-0 ± 0 7 cm2 and 1-9 ± 0 7 cm2, respectively). anterior posterior mitral valve leaflet movement had more severe mitral stenosis (mitral valve area 1-3 + 0*5 cm2) than the other two groups combined (P < 0 001) (Fig 4) . Five of the 10 patients with posterior movement, 7 of the 14 patients with biphasic movement, but only 7 of the 56 patients with anterior movement were in sinus rhythm. Late diastolic movement of the posterior mitral valve leaflet with atrial systole was anterior in all these patients irrespective of the early diastolic movement (Fig. 2) and is thus a more reliable diagnostic sign of mitral stenosis than early diastolic movement.
All 35 patients with isolated aortic stenosis had normal posterior movement of the posterior mitral valve leaflet in early diastole; 32 were in sinus rhythm and late diastolic movement was also normal in this group. The mean E-F slope in the patients with lone aortic stenosis was 52 mm/s, the lowest value being 12 mm/s. Of the 18 patients with combined aortic and mitral stenosis, mitral stenosis was confirmed at cardiac catheterisation by simultaneous mitral valve pressure gradient in 14 and withdrawal pressure gradient in 3. In 1 patient (case 16), mitral stenosis was not diagnosed at cardiac catheterisation or at the time of aortic valve replacement; this patient died of postoperative complications and necropsy disclosed a stenosed mitral valve (Table 2) .
Of the 18 patients with aortic and mitral stenosis, 6 had the classical anterior movement of the posterior mitral valve leaflet in early diastole, 6 had biphasic initial movement, and 6 had normal posterior movements (Fig. 3) . Five of the patients with posterior mitral valve leaflet movement were in sinus rhythm, and all had anterior posterior mitral valve leaflet movement with atrial systole (Fig. 5) . 
Discussion
In the normal echocardiogram, the posterior mitral valve leaflet moves in the opposite direction to the anterior leaflet throughout diastole (Tsakiris et al., 1975) . In severe mitral stenosis independent leaflet movement is lost and both valve leaflets move anteriorly with the mitral ring (Zaky et al., 1968 A sweep recording from the mitral ring to the level of the chordae is necessary in order to record the most independent movement of the posterior mitral valve leaflet. Unless this is done, important information about commissural or cuspal involvement may be missed. Surgical estimation of leaflet fusion is difficult except in patients undergoing open heart surgery, but, from a review of the surgical findings in our patients, greater mobility of the valve leaflets was found in patients with biphasic or posterior movement of the posterior mitral valve leaflet than in those with anterior movement.
Echocardiographic diagnosis of mitrai stenosis in the presence of aortic stenosis is particularly important since the mitral diastolic murmur is often difficult to detect in these patients (Terzaki et al., 1970) . Even at cardiac catheterisation mitral stenosis may be missed. On the echocardiogram a reduced E-F slope of the anterior mitral leaflet and posterior movement of the posterior mitral valve leaflet might be dismissed as pseudomitral stenosis. Yet 6 of 18 patients with aortic stenosis and genuine mitral stenosis showed this combination. Mitral stenosis might have been missed on the echocardiogram were it not for the fact that 5 of these patients were in sinus rhythm and late diastolic posterior mitral valve leaflet movement was anterior with atrial systole (Fig. 5) . 
